a laboratory exclusively dedicated to this purpose. Contamination is monitored by two extraction controls (mock extractions submitted to PCR) per extraction and a PCR control (PCR without extract).
This method allows the extraction of DNA from bone samples of a 25,000-year-old Alaskan member of the horse family, identified as putatively Equus hemionus. Unambiguous direct sequence determinations were obtained, e.g. for a 91 bp fragment of the mitochondrial 16S rRNA gene ( Figure 1 ). The sequences show this Pleistocene horse form to be closely related, but not identical, to a contemporary domestic horse, but much further from other ungulates, such as cow (Figure 2 ). Three other methods for extracting DNA from ancient tissues (6-8) failed in extracting amplifiable DNA from this sample. The same drastic improvement over previously used methods has been achieved also for several bone samples of an extinct ground sloth of late Pleistocene age (Hoss et al., in preparation) as well as for mummified remains of Native American populations (Handt et al., in preparation).
GATC
It should be noted that due to the DNA-birxling capacity of the silica, all buffers, but especially the GuSCN-containing solutions, are very liable to contamination by modern DNA. To overcome this, buffers are prepared in sterile 50 ml tubes and preincubated with silica for several hours in order to bind contaminating nucleic acids. After centrifugation for 3 min at 3,000 rpm, the supernatant is recovered, aliquoted and stored in the dark. It should also be noted that even minimal amounts of silica particles will inhibit the PCR. Thus, to ensure the absence of silica in the extract, it should be centrifuged for 2 min at 12,000 rpm before removing aliquots for PCR.
This procedure has several advantages for extraction of ancient DNA. Besides its high extraction efficiency, it is simple and fast and therefore allows large numbers of bone samples to be screened in order to identify those that contain surviving DNA molecules. Furthermore, inhibition of the PCR by components of archaeological extracts is abolished. We encountered no example of inhibition in about 50 different bone samples analyzed. In addition, this method has proved very useful for removing inhibitory activities from extracts of other complex sources of DNA, such as animal droppings, which can be of great use for studies of endangered and rare species (9) .
